CO 



— -M 
C CD 
O-O -M 



— O O 
CO k. 
O — 

a. CD o 







o 








O CO 




-0"0 c 




0) 


-M 


"O O E 




o ^ 


=3 


o o> o 


O 


O 


k- 


<D C CD 






o 



o 

CO 



<D 



E O 
(D V. 

CO c 

>* o 

CO o 











o 












CO 










o 














k- 






o 




TO 


+J 


V. 




a> 






-o 


0 



00. 





k- 




CD 




+J 




CO 


c 








CO 




CD 


CO 



-M <D 

CO — 

CO — 

a o 

CD i- 

i g 

o o 






+j 




13 




0 




+-» 1- 








00 






c: 


0 bO 




— C 


'c 


H 






CO 


a> -M 




0 a> 




0 CO 



CO 1- 

> a> 
1- +-» 
CD c 

c: o 
— o 



CO. 
CSJ 



CNi 





0> 




0 


0 


"> 


0 


a> 


c 


-0 


CO 






C CD 




— bO 




£= CO 






CO 


CO 0 




<D +J 


1=1 


CO 



CM 
CD 







0 








+-» 


<D "O 


CO 


0 


-M 


bJO 0 


0 


c c 


0^ 


CO 0 



Disk rotation 
direction 



FIG.3 




FIG. 4 



X3= 




29 




28 



>% I- 

+J o 

— -M 
O O 

o a> 

— -M 



7T 

CO 



1 



CM 





















C CO 






o — 




-M 


0) — c 


o 




CO +J CO 




'3 


V- — JC +J 


0 


CO CO o 


C 


1- 


o o a> 


o 






o 


0 



bD O 
— +J 



— 00 

CO k. 
O 1- — 

0.00 



O E O 

CO 

— -M 

CO o c o 
O 0> CO ^ 

-M ^ O C 

Q. o a> o 

O O E O 



CO 

+J 

c o — 

(O CO 1^ 3 

3 JZ o 

O O C k. 

o o> o — 

Li. E O O 



'CM 

o 

CM 



CO 



I 



CO 



CO 

00 



c: 
o 
o 











0 












CO 




c 


c 




0 








'e 






w. 






0> 


0 




-M 












"O 


'0 



CO — 

CO 

C O 

a> k- 

Q O 

o o 



J 



3 
O 



E O 
C CO 

a> o- 

CO — c o 

4-J CO 

O — -C +-» 
<D CO O C 

i- o a> o 
a- Q. E o 



Koo 

CM 





0 






k- 
















0 


















E 






CO 










CO 


"E 






CO 


=s 


-M 




0 




0 


k. 




0> 






E 


0 



CM 
CM 



O 
CO 

CO 



0 



CD 






0 






C 






CO 












V. 




"0 


3 


"E 




-M 




+J 


CO 


CO 


c 






0 






0 



T 



o 



CD 
O 

> 
(D 



CO bO 

^ C 0> 
k. — bO 

3 C CO 

■M k- k- 

CO CO O 

— O-M 

Q CO 



CM 



CM 













0 




CO 












+J 


k. 


bO 


0 


CO 


0 






E 


+-» 


CO 


-M 


k. 


0 




CO 


0 


(D 


CO 


+J 






+J 


0 






CO 


0^ 




-0"0 



CD 



Waiting 
such as 



ST1 

_i 

instruction 
pause mode 



K 



Start of 
learning 



ST2 

L 

disturbance 



5) 



Adjust gain stepwise and 
perform tracking disturbance 
learning 



-ST3 




A I locate tracking 
learning result as 
disturbance information 
on corresponding layer 



Store tracking disturbance 
with information on disk 
rotation number during learning 



~ST5 



I 



Turn off tracking control 



I 



-ST6 



Adjust gain stepwise and 
perform focus disturbance 
learning 



-ST7 



Store focus disturbance with 
information on disk rotation 
number during learning 



ST8 



End of disturbance 
learning 



> 



ST9 



FIG. 6 



Open loop transmission characteristic 
of control system 




nput 



16 

/ 

Pos i t i on i ng 
error 
detect 1 on 
circuit 
(detect i on 
sens i t i V i ty) 



20 



Compensation 
control ler 



23 

? 

Precise 
pos i 1 1 on i ng 
mechan i sm 
control 
circuit 



Output 



FIG. 7 



c 



start of disturbance 
learning 



ST11 



Perform track jump prohibition 
and elimination processing 
(hold) of known disturbance 

t 



ST12 



ST16 

_!_ 



Reduce gain 



ST13 



Perform tracking 
retraction 



I 



Adjust phase adjuster 



-ST14 



Measure predetermined time and 
maximum value and minimum value 
of positioning error signal 



Increase gain and 
readjust phase 

adjuster 



ST17 



ST15 




FIG. 8 



End of tracking 
disturbance learning 



ST22 



start 
learn 



of disturbance 

ing 

t 



ST30 



Perform elimination processing 
(hold) of known disturbance 



~ST31 



Reduce gain 



1/ 



ST32 



ST35 

_i_ 



Perform focus 
retraction 



Adjust phase a djuster 



-ST33 



Measure predetermined time and 
maximum value and minimum value 
of positioning error signal 



Increase gain and 
readjust phase 
adjuster 



"T" 

ST36 



ST34 



Yes 



Focus ^ ST37 
servo deviation has 
occurred 
7 

No 

, ^ ^ ST38 
Abso I ute ^ 

"value of maximum value or^ 
minimum value of positioning 
error signal has exceeded 
predetermined range 
9 

Yes 



No 



Learn disturbance information 



ST39 



Focus 
servo deviation has 
occurred 



ST40 



FIG. 9 



No 



End of focus disturbance 
learning 



ST41 



Open loop transmission characteristic 
of control system 



Gain 

characteristic 



OQ 



CO 
C9 




Phase 

characteristic 



"-^^ lOJCl 

" ^p^ ^> Frequency 



Frequency 




FIG. 10 



TPhase 
margin 



FIG. 11 



7f 













'■1 




71 — 


Value before 
one sample 






r 








In the case where gain has increased 



FADD 



Unrecorded 
region 




/Position error signal 
\ "a" before correction 



Position error signal 
"b" after correction 



FIG. 15 



























C 


1 






o 








a> — 




o 




to -M 


CO 












o 


c5 w 


o 






o o 




o 




O Q. 


i 


o 


o 



o 








o 




'+J 




tuo o 




c a> 




— +j 




C CD 




O -M 


-M 




— O 


O 


CO 




O ^ 




a. o> 


o 



E 



CO 



"o 



CO c 

o 

CO o 



CO 

c c 

O — -M 

— E — 

— CD O 
•O +-> k- 

-o o — 



o 

— k. 




jster 






ensa 

rnl 1 
rOI 1 




CO 


















Gai 


o o 





a> 






o 




k. 


c 






CO 






-Q 


c 




k- 




"o 




c 


k- 






-M 


CO 


CO 






a> 


O 






O 



o 



o 
"> 

(D 



CO bJO 

^ c a> 

— bO 

3 C CO 

4-J i- k- 

CO CO O 

<D 4-J 

O CO 



LO 
CM 



o 

CO 

— +-» 

E — 

Q. O O 
E +J k- 
=3 O — 
O 



(D CO 
CO =3 
CO 1 

Q- CO 



,CNJ 
LO 



CO 







o 






(D 


4J 


<D-0 


CO 


— O 


-M 


bA O 


O 


C f= 


od 


CO (D 



CD 



Inner periphery 



ST53 

) 






Acquire recoirmended 
value of timing of jump 
to inner periphery 




ST54 






■< 




Acquire disturbance 
information from 
disturbance learning 

storage device 




ST55 ^.-<rr 

T 1 m 1 ng ^x^^ 
indicated by 
disturbance information i 





within recommended 
Tange of jump. 



Yes 



(^Jump instruct ion^STSI 




ST57 



Outer periphery 



Acquire recommended 
value of timing of Jump 
to outer periphery 



ST58 



Acquire disturbance 
information from 
disturbance learning 
storage device 



ST59 / ^. . 

Timing 

indicated by 

listurbance information 

within recommended 

j'ange of jumg. 

9 



.No 



Yes 



Apply jump pulse 



-ST60 




FIG. 17 



c 
o 

CO -M 

e — 
o 
o — 



— o 

CD O 

O O 

CO 

&^ o 

=3 

00 CO 

— CO 

-o o 

"O a> 
a> jr 



CO c 
(D — 



o 
'4-* 

O 



o 
o 



CO 

















— 1 ^ 

1-< — 










^^■^^-^ \ 

1 ^ 
^ 1— 

^ a> 






pull 






1 

/ing 











O 0) 



a. 

E O 

^ >* 

cx: ^ 
— o. 

-M— yr> 
V. k- >t 

CO a> 
-M o. a> 

CO -C 
Q, o 

23 3 O 

o a 



0> 
"O 

CO 



0> 

■o 

CO 

>> 

0> 




1 



CO 



c 

Q. 

CL 
CO 

Q. 

13 



o a> 



il 



— Ol 
-M — ^ 

CO d> k. 

CO f 

ca. © — 
E C 

3 £= a> 



CO 



00 



C9 -M 

Ei 

O C 



o — 

C CO 
CO 

^ o 

-H a> 

CO CO 
— CO 

-o o 
-o a> 

c +J 

CO c 
CD — 



CO 



o 
o 

CO 



CO 




/ 

\ 



CO 

Q. CO 



V. O 

4- — 

ql CO 

Z3 CO 
w o 

C k. w 
— O 
-M >% 

1- CO 

CO — 
-M 

CO i-x-N 
O k. 
0.0.0 

S a> 

3 0> CO 



CO 

o c: 
"o a> 








O O. 




i- a> 








■a 




o. 




E o 












^ V. 








bO >» 




C 60 








k- 1^ 




CO o 




-M » 




CO o 








Q. — 


CD 


E <0 


>t 


3 JC 


CO 


— D CO 





CO 



Side runout 
disturbance 
information 



Distant side from 
objective lens 



Value converted 
into voltage or 
the like 



A: Recommended 
position of 
jump starting 




Time 

Proximal side to 
objective lens 



Disk rotation cycle 
(a) 



Layer eccentricity 
disturbance information 
after jump 



Value converted 
into voltage or 
the I i ke 



Range where track 
retraction is easy 



Jump appi 




Time 



TU 



Jump starting 
(inter layer jump) 

(0 



FIG. 20 



ST71 



Inter layer jump 
instruction 



ST72~ 



Wait referring to focus learning 
disturbance information 




ST74- 



Wait referring to track learning 
disturbance information on layer 
that is Jump destination 




ST76~ 



Start inter layer jump at timing 
whith meets both 



FIG. 21 




in 

CM 



oo 
in 



bO 
















CO 




(D 




a> 




o 


k- 


c 




CO 










"o 








-M 


CO 


C 




o 


2 


o 



bo 
















CO 




<D 






o 


Q> 


'> 


O 




c 


"O 


CO 






Q> 








CO 


•M 




CO 


o 








CO 











o 




o 






k. 








O 




o 


O 






-M 




+J 


0> 






-o 








+J 


-M 








"co 








0 


CO 


bO k. 




CO 


0 



0> 




-0 0 




— > 




CO — 








0 








.1:1 








X 0 


CO 




c 


k. 0 




0. -M 





04' 



O 



3 
O 

c 

13 



O 

c 

CO 

k. 
=3 
-H 
CO 



CO 



CO 



0> 
CO 
CO 

o 





csj" 







0 












a> c: 




E 0 




+J 0 




CO 








1 CO 




-0 — 




CO c 




CO 




-M^ 


0 


0 


k. 


o> 




1— E 


0 



CO. 





+-» 






k- 


=1 




o 


o 






o 


c 






c 


'E 


o 


o 






'+J 




o 




o 


CO 


-M 




O 











o 




c 


-M 












O 


3 




4-» 




CO 


o 


"5 


c 




o 


buO CO 


c 






w- 


'E 


€0 




CL 


CO 




Q> 




— 1 


O 



CM- 
CNJ 







CO 








c: 


o 


CO 


V. 






o 


O 












"o 


CO 


k. 


IS 


-M 


o 


£Z 


o 


O 


Ll- 


o 



CO, 
CNJ 











E"o 




o ^ 




— +J 








— o 




00 O 




o 




Q. E 




CO 




a> — 


-M 


CO c 




CO 


=3 


Of 


o 


o> o 


k. 


k- <D 






o 





CM 

/ 






o 




- — 




-M O 




CO 




CO — 
1= O 




0> k- 




Q.-M 








§§ 




o o 









c 




'c 




k- 




co 




0> 








o 


k. 


c 


CD 


CO 










O 


=3 




+J 




CO 


C 




o 




o 



o 

CO 

i 





k. 




a> 




"o 


a> 


k- 






CO 




>% 


o 


oo 


o 



bO 




c 




c 




k- 




CO 




(D 






o 


CD 


'> 


O 


a> 




"O 


CO 






CD 


k- 


bO 




CO 




k. 


CO 


o 








CO 



CM 



to 





k. 




CD 




-M 


CD 


CO 


CO 




CO 


1 




-o 




CO 



CO 

c: 

CO 



oo 



CO 
CVJ 



ST81 



During servo 
operation 



) 




ST83- 



Acquire current mixed 
disturbance information 
during predetermined 
period 



ST85 



Yes 



Determine that 
disturbance is 
non-constant 
disturbance 
such as defect 



ST84 , 

This is 
different from 
previously stored 
disturbance 
J nf ormat i on^ 

ST89 



^No 




Perform servo operation 
with compensation by 
learning disturbance 
information 



J. 



During servo 
operation 



Swicth into servo 
using only learned 
disturbance 
information 



Yes 



■~T" 
ST90 



) 



ST88 

_L_ 



Store region where non-constant 
disturbance has occurred in 
synchronization with disk 
rotation number 

I 



FIG. 24 



Open loop transmission characteristic 
of control system 




FIG. 25 



